Abstract
Introduction
In 2007, an estimated 33 million people were infected with HIV, of which two-thirds were living in sub-Saharan Africa [1] . The number of new HIV infections has globally declined over the past decade but an estimated 35 million people world-wide were living with HIV by the end of 2013 [2] .
In Mozambique, the national estimated HIV prevalence in adults was 12.5% in 2007 [1] and 10.8% in 2013 [2] . In the country, antiretroviral treatment (ART) coverage has increased from 88,211 (24%) in 2007 [3, 4] to 456,055 (33%) in 2013 [2] . Adherence to ART in sub-Saharan Africa (SSA) is relatively good, with reported levels similar or even higher than those in the industrialised countries [5] [6] [7] [8] . A meta-analysis comparing adherence in sub-Saharan Africa with North America estimated an overall adherence of 77% in SSA compared to 55% in the USA [9] .
Barriers to adherence to ART have been identified at many levels, namely symptoms, health care settings and social context. Some studies in Africa have found symptoms during therapy to be a major barrier to ART adherence [9] [10] [11] [12] while others have shown the contrary [13] [14] [15] . IRIS is a clinical worsening after initiation of ART, which occurs in up to 30% of patients [16] and could be a cause of many symptoms experienced after ART initiation. While such symptoms are physiopathologically related to an excessive response to pre-existing pathogens by the reconstituting immune system, patients could interpret them as a treatment failure. In South Africa, adults who experienced IRIS after initiating ART were slightly less adherent than those who did not experience IRIS. Despite the non-significant difference, the authors suggested that the resulting morbidity or the loss of confidence in ART may have reduced adherence [17] .
Drivers of adherence include the desire to improve health [7] , to live a similar life as those who are non-HIV infected [14, 18, 19] willingness to lead a productive life like other HIV-infected people [18] and fear of further physical deterioration [19] . These factors often outweigh the potential drawback of side effects and symptoms. Similarly, perceived health improvement after starting ART promotes adherence and trust in the medication [11, 12, 14, [18] [19] [20] .
Building rapport between patients and health providers has also been shown to influence adherence to ART [19, [21] [22] [23] . Specifically, while the quality of counselling and education at the health facilities influences ART adherence positively [8, 9, 11, 24] , overloaded [24] and fatigued health providers [11] , lack of empathy [11] , or their stigmatization of patients [20] have negative effects on adherence. Additionally, inadequate healthcare settings such as overcrowded clinics [18] , long waiting lines [8] , delays [25] , limited time for consultations [11, 24] and medication stock out [14, 25] have been shown to be significant barriers for adherence.
Social networks have a great influence supporting or discouraging adherence to treatment [20, 26] . Apart from a single study in South Africa suggesting no associations between social support and adherence [27] , there is an important body of evidence in favour of this association [7, 12, 14, 18, 19, 26] . Ability to take care of one's own children has also often been given as an additional important social motivator [11, 14, 18, 19, 21] .
In spite of ART being free of charge, or subsidised, in most African countries, economic constraints are one of the main obstacles to adherence [9, 24] with lack of food and transport being the most common barriers [7, 8, 11, 12, 18, 20, 21, 26] .
The objective of the present study was to explore how clinical symptoms may affect adherence to antiretroviral therapy (ART) in HIV patients, and to explore factors, perceptions and attitudes related to adherence to therapy.
Methods

Study setting
The study was conducted by the Centro de Investigação em Saúde de Manhiça (CISM) which collaborates with the HIV/AIDS National Control Programme with support and clinical studies since 2003.
The study took place in Manhiça District, Southern Mozambique, which had a population of 160,000 in 2007, 54% of which were under 20 years of age [28] . Population characteristics have been described in detail elsewhere [29, 30] .
HIV prevalence in women attending antenatal clinics at sentinel sites in Manhiça District was estimated to be 29% in 2007 [31] , and the overall community-level HIV prevalence among adults was 39.9% in 2010 [32] .
In the district, health services are provided by the Manhiça District Hospital (MDH), a 110-bed referral health facility. At the time of the study, MDH included the HIV/AIDS voluntary counselling and testing (VCT) service and an HIV clinic, through which ART was introduced in 2005. By 2008, 1,570 people were under ART according to the MDH registries.
Patients testing positive for HIV were referred for clinical visits and examinations, which were scheduled according to the Mozambican guidelines and included pre-treatment and regular clinical assessments at week 2, month 4 and every 6 months thereafter. These procedures have been described in detail elsewhere [33] .
Patients fulfilling the Mozambican national established criteria to start ART [33] were referred for three additional pre-ART counselling visits about ART, opportunistic infections prophylaxis, adverse events, HIV prevention/transmission, nutrition and the importance of adherence. Stigma was also discussed. Each patient had to bring an adherence supporter who would endorse adherence and collect medication whenever the patient would be unable to do so. Talks on HIV/AIDS were regularly performed at the clinic by the health workers and a local voluntary group. A fieldworker was in charge of tracking non-adherent and defaulting patients in the community.
Study Population
A prospective cohort study, "Evaluation of immune reconstitution following initiation of highly active antiretroviral treatment in Manhiça, Mozambique" (RITA study), was conducted between April 2006 and November 2008 by CISM to explore the incidence, clinical spectrum, and risk factors of IRIS among ART-naïve HIV-infected patients starting ART. In this study, 26.5% of patients starting ART developed IRIS with a median time of 62 days from ART initiation [16, 33] . The present study involved a sub-sample of the RITA study cohort. Thirty-three percent of the participants had a clinical and immunological diagnosis compatible with IRIS within the first 4 months of ART (IRIS group) and the remaining did not (non-IRIS group).
Definitions
Adherence to ART. The World Health Organization (WHO) defines adherence as the extent to which a person's behaviour-e.g. taking medication-corresponds with agreed recommendations by a health care provider [34] . However, in this study, the definition provided by patients constitutes the source for defining adherence. For them, adherence meant not missing a single dose regardless of their attendance to the scheduled clinical visits. The recalled period considered was from ART initiation until the date of the interview.
Immune reconstitution inflammatory syndrome (IRIS). To define IRIS, we used the criteria proposed by French et al. [35] : An abrupt clinical worsening of an existing condition ("paradoxical" IRIS) or new presentation of a previously unknown OI ("unmasking" IRIS) following ART initiation, and either with a concomitant reduction of at least 1 log 10 of HIV-1 RNA levels at the time of IRIS or with 2 of the 3 minor criteria: (1) increased CD4 count after ART, (2) increase in an immune response specific to the relevant pathogen, (3) spontaneous resolution of disease [16, 35] 
Methods
This qualitative study took place between July 2007 and June 2008. Sixty prospectively and purposively selected patients were invited to participate in in-depth interviews. The following were the inclusion criteria: 18 years old, > 8 months on ART, participant of the RITA study and willing to give informed consent.
Data were collected by two trained Mozambican social scientists. Each participant was invited to be interviewed twice, with a six-month interval. The interviews followed a topic guide exploring (i) participants´knowledge about HIV/AIDS and ART, (ii) their experiences regarding symptoms, (iii) their perceptions and attitudes regarding adherence, and (iv) the role of the health facility, social dynamics, stigma and economic factors on dealing with symptoms and adherence.
Interviews were conducted in Changana or Portuguese, according to participant preference, and took about one hour each. Participants chose the interview location, either at home or at the clinic according to their preferences. Interviews were transcribed in Portuguese. In five cases, no permission was given for recording and detailed notes were taken.
Transcribed material was coded using NVivo 2 and later NVivo 10 (QSR International Pty Ltd.). Coding entailed identifying passages of text related to the topics of interest and labelling them with specific themes and sub-themes. First, the broad themes were based on the general research question: "Do symptoms and/or economics, social dynamics, health care setting influence adherence?" As transcripts were gradually imported into the project and thoroughly read, codes were refined, added or eliminated, depending on their relevance to the emergent data. By grouping together similarly coded text, discussions were built around each theme and around links between themes and sub themes, and from these discussions, the main conclusions emerged.
Ethical considerations
The study was approved by the National Committee on Health Bioethics of Mozambique (Ref.34/CNBS/07) and the Hospital Clinic of Barcelona Ethics Committee (Spain). Written informed consent was obtained from all participants prior to interviews. Additionally, verbal, recorded consent was obtained for recording the interviews.
All data were managed based on unique identification numbers so as to guarantee patients' confidentiality.
Results
Study participants
Out of 60 patients contacted, 51 were interviewed in the first round of data collection and 46 of these were interviewed again after a minimum of six months, totalling 97 interviews. Reasons for non-participation are summarized in Table 1 .Main characteristics of study participants are summarized in Table 2 .
Views on ART
Most participants (73%) knew that AIDS is a chronic disease and that ART does not cure it. They were also aware that if they did not adhere to treatment the disease would reappear with more strength, new symptoms could emerge and that they could even die. Awareness of the importance of adherence to treatment was evidenced by the sense of guilt expressed by the 9 self-reported non-adherent participants (4/17 from the IRIS-group and 5/34 from the non-IRIS group) and the 2 who reported to have abandoned the treatment, as they referred to their non-adherent behaviour as "failure" and they emphasised that it would never happen again.
"I started treatment in November 2006 and I just failed now. (. . .) I have to come back to the clinic to pick up the pills, I will come back. Next Monday I will go to the clinic. I didn't stop definitely, I will come back." (Male, 41 years old) All participants considered ART effective, despite of it not curing HIV. The terms "cure" and "getting better" were used ambiguously in most of the interviews, and often linked to improvement rather than actual cure. Patients reported feeling healed, comparing their current well-being to how they felt before starting ART. However, when probed about the length of the treatment, most of them did not know whether and when the treatment was going to finish. They assumed that the doctor would inform them and that it depended on each case.
Main advantages reported by participants included ART permitting survival, improving health and allowing a normal daily life (working and taking care of children and family), and ART being free of charge. Regarding disadvantages of ART, participants referred to perceived side effects but mostly linked to issues relating to food. Almost all participants reported having to take the pills with food because "the pills are very heavy". Surprisingly, the fact that treatment has to be taken every day was seldom mentioned as a disadvantage.
The role of perceived symptoms on adherence All participants reported having symptoms prior to ART initiation, as most of them were in advanced stages at first presentation to the Clinic. Most symptoms were gradually cleared after starting ART and patients reported feeling better within 2-3 months. After starting ART, all but five of fifty-one participants reported new or persistent symptoms (90%). Of these, only four participants did not attribute them to the ART but to malaria, TB, AIDS and diet. Participants considered persisting symptoms just a matter of time before the pills would start to act. New symptoms were attributed to the body´s reaction to the treatment itself.
Since IRIS causes clinical worsening and accompanying symptoms, we analysed the perceived symptoms according to whether or not the participant had a diagnosis of IRIS (Table 3) . Despite the diagnosis of IRIS, the kind or the perceived intensity of emergent symptoms barely differed between patients with an IRIS episode and patients without. The majority of participants perceived the symptoms experienced after starting ART as severe, not allowing them to perform their daily tasks. The majority explained they felt they were not improving, but it would be even worse if they stopped, according to the information received at the clinic. Witnessing other patients improve also encouraged adherence.
The main symptoms reported by participants are summarized in Table 3 .
The IRIS patients presented a diversity of diagnoses ( Table 4) : The overall complete adherence (according to participant definition of adherence) among all participants was 78%.There seems to be no difference of self-perceived non adherence between IRIS and non-IRIS cases as 20% (4/17) of IRIS patients and 23% (7/34) of non-IRIS patients were not adherent. Only 2 participants reported discontinuing the treatment specifically because of the symptoms. One of them was from the IRIS-group and the other from the non-IRIS group. When experiencing symptoms, most of the participants reported seeking care at the clinic, where the treatment regimen would be adjusted and further counselling given. Very few participants reported using traditional medicine after starting ART (4/51), probably because the clinic staff discouraged mixing traditional medicine with ARV drugs. However, this recommendation can also disfavour ART adherence, as evidenced by one participant who discontinued ART temporarily while trying traditional treatments.
"When I started with the treatment, I felt a lot of pain. I cannot lie, I went to a traditional healer. He gave me treatment. I took it but the vomits and the swelling continued (..). I stopped the pills (ART) for 2 months (. . .) I got worse. Then I went back to the clinic and I restarted taking the pills." (Female participant, 34 years old) An important source of support for patients dealing with symptoms was the family, providing care, advice and emotional support.
The role of the health facility setting on adherence
Patients attended regular, exhaustive follow-up visits at the clinic, during which sufficient time was reserved for them. They were told not to use other health services, and to come back if they did not feel well. A field worker traced defaulters at home. Regardless of being a defaulter or not, all patients were visited by the field worker to confirm scheduled visits.
Participants explained that "following hospital rules" would help them gain weight and strength gradually and consequently, improve their health status.
Almost all participants reported feeling comfortable with the clinic´s procedures and organization. However, they hoped for improvement in the delays during clinical visits and collection of medication, which they attributed to a lack of personnel and to an increase in the number of patients. Participants reported they would prefer collecting treatment every 2 to 3 months instead of every month due to the long distances between their homes and the clinic. Very few participants complained about the time lag between diagnosis and initiation of ART. Participants reported that when they "did not follow the hospital rules" or missed a visit they would rather wait for a while before going back because they feared that staff would be angry. Most participants reported feeling uncomfortable when receiving home visits from the clinic, fearing that the community would realize their HIV status or concerned about having done something wrong.
"He (the field worker) asked the neighbours where my house was and they pointed at it. Just by seeing someone driving a motorbike, they (the neighbours) can tell that person comes from the clinic, they like to tease you. They laugh at me, when you walk on the street; they say, "She has AIDS! She has AIDS!" I don't like when it happens." (Female Participant, 31 years old) There were participants, however, who reported feeling grateful when the clinic field worker came to their house because it showed that the clinic cared about them.
Very few participants reported that advice given at the clinic had not been understood. Even the self-reported non-adherent individuals believed in the need of following the treatment schedule rigorously, and understood the consequences of not doing so.
The role of family and social context on adherence
Emotional and financial support, given by partners, family, close neighbours and friends were a key factors for adherence, especially during the first weeks of treatment, when symptoms arose. Such support guaranteed their basic needs such as money for transport and food, housework and childcare, as well as useful advice and encouragement when participants become weak.
Almost all participants with children said that a decisive factor to adhere to the treatment was the desire to be able to look after their children.
I have a family; I have to take care of my wife, of my children. They (the children) have to continue going to school. If I am not here, nobody will take care of them." (Male participant, 45 years old) They even reported that they informed their children that they were ill, not necessarily revealing their HIV status. Those participants explained that this created an environment of trust within the family, and involved the children in simple tasks, such as notifying them when it is time to take the medicines. Participants reported that, as a result, children felt useful and valued, while leaving parents feeling cared of and loved.
When talking about partners, participants reported that the relationship itself was a great source of support if both were HIV positive. In serodiscordant couples, with the male partner HIV positive, the woman would adopt the role of carer. In contrast, there were reports from female participants of being abandoned by their partner when they revealed their HIV status, sometimes influenced by family, friends and neighbours. Some participants felt isolated, prosecuted and humiliated when their HIV status was suspected or disclosed to the community. Nevertheless, participants said they were committed to continuing the treatment and going to the clinic without fear of being seen there. At the same time, they developed strategies to avoid the disclosure by hiding their medication or not taking it in front of other people. The fact that they were free to choose the time at which they took their pills, was a facilitator for this strategy.
Although ART was free, participants were aware of the importance of economic conditions, such as transport and food, in adherence. Three self-reported non-adherent individuals attributed lack of food as the reason for non-adherence. Participants working in subsistence farming did not consider missing one farming day as a problem. Among those with formal jobs, only one reported not having permission to leave his job as the reason for defaulting. Unforeseen events at the family level also contributed to the occasional skipping of medication. For example, travelling to visit family and staying longer than expected, travelling without the pills or the impossibility of collecting the treatment on the scheduled day due to own or children´s illness.
Discussion & Conclusion
This is one of the few studies exploring factors influencing adherence of patients with IRISrelated symptoms during the initial phases of ART rollout in sub-Saharan Africa. Although in 2 distinct clinical groups, almost all IRIS and non-IRIS, patients reported experiencing symptoms after initiating ART. Subsequent adherence did not seem to differ according to IRIS status. Experiencing symptoms did not lead participants to doubt therapeutic efficacy or to develop negative attitudes towards adherence to ART. Our qualitative assessment corroborates a quantitative study in South Africa suggesting minimal differences in ART adherence between IRIS and non-IRIS patients [17] The clinic set-up played a major role in the adherence to ART. Information given, time dedicated to patients and solutions provided for patients experiencing symptoms made them feel comfortable. In contrast, the strong measures applied for tracking and tracing or the fear of staff being hostile when indications were not followed, made participants feel anxious and guilty for failing to "follow the hospital rules". Thus, despite the apparent immediate positive effect on adherence, extremely close follow-up may have its down-side. Recent studies looking at factors related to adherence have stressed the need for special training regarding confidentiality and non-judgmental care [19, 20] and the benefits of empathic attitudes.
Most importantly, stigma jeopardized adherence to treatment. According to participants, the risk of status disclosure to other family and community members was an important issue. However, willingness to stay healthy, particularly to be able to take care of children or maintain daily chores, prevailed. Efforts have to be made to reduce stigma, but as long as it exists, it needs to be dealt with adequately. In MDH, the HIV clinics became chronic diseases clinic in 2013. The extent to which this could have contributed to stigma reduction or improvements in adherence needs further evaluation. Innovative technologies, such as SMS mobile texting could be used to communicate with patients, circumventing risks of disclosing confidential information [36] .
Barriers to attendance and adherence were often practical, such as costs involved in reaching the clinic, or illness of the patient or of a close relative. Recently, the community ART groups (CAG) have been suggested as a solution to these barriers. CAG have been implemented In Mozambique since 2012 as part of the National HIV strategy. In a study in Tete province, participants reported time and cost savings as the major benefit of the CAG model [37] .
Our study had two main limitations. As a qualitative study, the sample size limits generalizability beyond the setting in this single clinic, which may also not be representative of the situation in other rural areas as it works closely with a major health research centre with strong presence in the area. However, as this clinic was the primary provider of ART in the district, this study can provide useful insights about potential barriers or facilitators for adherence to ART among adults in a rural area of Southern Mozambique.
Notably, this study was performed in an ART-naïve population in 2005-6 [16] , which marked the beginning of the ART rollout in Manhiça District. Subsequently, ART coverage has increased in Mozambique and has hovered at approximately 50% since 2010 [38, 39] , leading to increased survival and higher community prevalence of HIV [40, 41] . Because it is likely that a population's perception of ART changes as ART coverage increases, this unique study provides a valuable tool for an insight of potential determinants of adherence that can be referred to in current and future studies.
In conclusion, experiencing symptoms after starting ART was not a barrier to adherence. This study found no important differences in adherence to ART between patients with IRIS and those without. Most participants were motivated by improved health and the care for children, and were encouraged by the clinic retention strategies. The main barrier to adherence was the cost involved in regularly attending the clinic and food expenses, perceived as essential for a proper recovery.
